Track3DKalmanSPS
update

Eric Church, 23-Oct-201 |




Reminder: Icarus paper shows ~10% energy
measurement for MC muons. They apply this to
cosmics in a NIM paper.
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Fig. 7. Comparison between the resolutions for classical and Kalman Filter methods.
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| generate 250 MC
Muons in uBooNE

® 50 each at 0.5, 1.0, 1.5,2.0,2.5 GeV/c

® Start them at (50,0,50) cm, with |5 deg
variation in zy and zx pointing down TPC z axis.

® Remember:TPC is (0 to 250,-110 to +110,0
tol 150) cm




Reconstruction

SingleParticle, LArG4, SimWire, CalWire,
HitFinder, DBCluster.

Then | run module Track3DKalmanSPS. In it
SpacePointServices is called. It loops over
all combinations of clusters (one in each
plane) and finds 3D spacepoints. Sort these
in z.

The Kalman filter runs a track in the usual
Kalman way, discussed elsewhere, through
those points.
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SpaceHits of 0.5 GeV/c
mu-s

Esehx:shy:shz {pMCMom[3]==.5}

These are real
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E resolution: 2 simple
C u ts Require only prsNo>2008&pRECKaIF[3]>0.

pRECKalF[3]:pMCMom(3] {ptsNo>200&&pRECKalF[3]>0.1}

s
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Not every track is fully
contained. Nove thac8 ors 34 pacepoine

shx[ptsNo-1] htemp
. : Entries 258
Histogram: the x coordinate Mean 55.69
of the last spacepoint 40 . . . RMS 43.15
B P » P 1 This is a weirdo artifact of
ptSNO-' . i . . . .
350 uB detector electronics simulation, which we
il understand.
307
250 These are tracks that really
i wander out of detector through
20— . | 5
i the wire planes. Mainly the 2.5
15H GeV/c muons.
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Require FC -- last spacepoint must be in
Fiducial Volume and x coordinate under

| 30 cm.

200
e

True momentum
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Energy resolutions are better than ~5%.

Needs cal

ib

ration, still.
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Angular resolutions are |-2
degrees here.
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starting values

Some fragility to starting momentum values.

| set the 3-position of track at x,y,z of first
spacepoint. | use 1.20%2.2MeV/cm*(shx[last]-shx
[0],shy[last]-shx[0],shz[last]-shz[0]) as starting 3-
momentum.And another 20% for low momentum-
looking tracks.

It is imperative not to estimate low. Fitter will gack
and fall over. Technical reasons for this.
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ThiS jUSt in... GI"I" (21:00, 24-Oct-201 1)
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SpaceHits with
MCTruth T vs F

shx:shy:shz {pMCMom[3]==2.5&&evitNo==12}

1x:shy:shz {pMCMom[3]==2.5&&evtNo==12} |
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